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Resaarch  on  sucking  status  and  diffsrsncas  in  body  cot:po:::i tion  reveals 
conflicting  results.  Although  the  extant  literature  is  b;th  inconclusive  and 
inconplste,  it  appears  that  dietary  intaka,  alcohol  corisuspticn,  evcrcls::, 
vhather  one  Is  a  light/acderate  or  heavy  shelter, .  and  the  raceaey  of  rsoking 
cessation  are  important  variables  to  invastigsts*.  Studies  that  slnultanEously 
■jRvestigate  all  of  those  variables  are  not  available. 

C:hiv^"t:iva 

The  prisary  obiectivn  of  the  present  study  vns  to  assess  the  relationships 
betveen  sacking  status  and  body  ccaposition,  enercisa,  dietary  intake,  and 
alcohol  and  caffeine  consumption. 

AnprooiC.**! 

Data  from  1,820  Na'/y  loen  vero  exanined.  Ecdy  cusposi tiers  maasursments  were 
obtained  as  part  of  the  !tV/y's  Physical  Readiness  Tast.  Smoking,  sitercisa,  and 
dietary  in-'ake  (including  alcohs^l  and  caffeine  consuvpticn)  vara  assessed  using 
a  "lifa-style"  survey.  Afialynas  of  variance  ,  wars  perforLiod  to  exasdna  the 
re].ationships  batvaen  smoking  statsts  and  the  outcemo  soasures  of  body 
cooposition,  exercise,  and  dietary  intake.  All  cutcose  siecsures  wars  age- 
adjusted  prior  to  conputing  dnalysss  of  variance. 

Results 

Of  tha  five  body  cciapositlon  variables,  only  lean  bsdy  ^ssg  produced  a 
significant  overall  R-vslaa  (pi.Ob).  Althcugh  general  E-tan  pnt.tsrns  intllcatsd 
seal!  trends  fer  smokers  to  have  the  lowest  valght,  lean  body  kjss,  and  body  cass 
indax  valut’S,  post-hoc  analysos  produced  no  significant  group  dlffsrancos.  Thsra 
was  a  curvilinear  relationship  between  weight  sxd  saoking  status  with 
llght/fficclerctc  smokers  weighing  ths  least  of  all  groups.  Results  of  the  aaalyoes 
on  caloric  axpendlturs  Tavoalad  a  "desa-reoponoo"  rolationshlp  with  tht>  heaviest 
sEokcro  eircreising  ths  lecst  md  ths  never  snokars  exercising  the  Host.  With 
respect  to  tha  dietary  variables,  hea-/y  nnokars  tandsd  to  eat  high-f 
ofters^  ^nd  eat  lean  leafy  vajetabltG,  fruit,  ana  fiber  Isaa  often  than  all 

other  g;rcn.'p3.  Long-tarn  qulttars  were  mors  siailar  to  never  srokors  and  short- 
tsira  euittsis  vers  aors  simiicr  to  li.gbt/mcdcrato  smokers  jn  eating  pat terrs  and 
cor.::'i':rptIcri  of  lov-fat  feeds.  Drin-dn.;  and  snoking  habits  vers  positively 
associated,  i.«.,  heavy  sackers  drank  ab-3Ut  tvice  as  much  alcohol  and  caffeine 
as  nevar  snokers  and  forKsr  sockars. 
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la  tills  stady  sEcklnj  vas  associated  vlth  higher  peretiita-giis  e£  body  fat, 
very  low  levels  of  exercise,  a  high-fat  diat,  cad  heavy  coasuspitica  of  alcohol 
and  caffeine.  All  of  these  behaviors  are  associatad  with  the  lesdlng  cairsse  of 
death  and  disability  in  the  United  States,  h'oreover,  in  those  individuals  who 
saoke,  not  only  does  smoking  have  an  adverse  effect  on  health  and  physical 
readiness,  but  other  behaviors  associated  with  n:::oking  may  exacerbate  the  effects 
of  sraokitjg  and  create  additional  detrimental  health  effects.  Eaalth  prosiotion 
efforts  ujidertaken  by  tha  llavy  should  centinuG  to  strongly  encourage  s«okars  to 
fjuit  as  well  as  to  attempt  to  modify  the  other  negative  health'behaviora  that  say 
accoispany  addiction  to  nicotine. 


rioosaslon  ?<•*?_ 

rillS  Kuai 

Ij-nc  TAB 

1j:aenncunc«S 
1  Ju3Uftvntlcti„ 


!  JlliH'  _ _ 

...  TAvail 
Isist  i 


j“i,  /  ii*} 


I  ■! 


3 


1 


Introduction 

There  is  ample  evidence  that  cigarette  smokers  weigh  less  than  comparably 
aged  nonsmokers  (Gordon,  Kanrel,  Davber,  &  McGee,  1975;  Jacobs  &  Gottenborg, 
1981;  USPHS,  1988)  and  that  a  curvilinear  relationship  exists  with  moderate 
smokers  (smoking  typically  10-20  cigarettes  per  day)  having  lower  body  weights 
and  heavy  smokers  (smoking  typically  20  or  more  cigarettes  per  day)  having  body 
weights  approaching  those  of  nonsmokers  (Albanes,  Jones,  Micozzi,  &  Mattson, 
1987;  Fehily,  Phillips,  &  Yarnell,  1984;  Goldbourt  &  Medalle,  1977;  Hjermann, 
Helgoland,  Holme,  Lund-Larsen,  &  I.eren,  1976).  However,  the  effects  of  smoking 
cessation  on  body  weight  are  less  clear.  In  the  1990  report  of  the  Surgeon 
General,  15  prospective  epidemiologic  studies  of  the  effects  of  smoking  cessation 
on  body  weight  change  were  reviewed.  The  average  weight  gain  attributed  to 
cessation  of  smoking  was  about  1.8  kg  (4  lb)  In  both  sexes,  but  individual 
responses  ranged  from  weight  loss  to  weight  gain  exceeding  20  pounds  (USDHHS, 
19'’0).  The  studies  reviewed  were  not  without  methodological  problems,  however, 
including  self-reports  of  body  weight,  short  duration  of  study,  high  attrition 
rates,  and  the  participation  of  subjects  with  previously  diagnosed  heart  disease, 
pregnant  women,  paid  volunteers,  and  subjects  enrolled  in  risk-reduction  programs 
(USDHHS,  1990). 

In  a  recently  reported  study  by  Williams  et  al.  (1991),  a  national  cohort 
of  adults  was  followed  for  10  years  to  determine  the  effects  of  smoking  cessation 
on  weight  gain.  The  cohort  included  continuing  smokers  and  those  who  had  quit 
smoking  for  a  year  or  more.  The  mean  weight  gain  after  cessation  of  smoking  was 
2.8  kg  in  men  and  3.8  kg  in  women.  By  the  end  of  the  study,  smoking  cessation 
had  raised  the  mean  body  mass  index  of  the  average  quitter  to  that  of  subjects 
who  had  never  smoked.  Among  recent  quitters  (<1  year)  the  mean  weight  gain  was 
lower  than  among  the  sustained  quitters  (>1  year).  This  study,  however,  did  not 


4 


examine  dietary  practices  or  exercise  patterns  that  can  change  the  energy  balance 
equatjion  and  may  have  an  effect  on  the  smoking  and  body  veight  relationship. 

Very  few  studies  have  simultaneously  evaluated  all  the  mechanisms  of  veight 
gain  in  subjects  who  quit  smoking,  including  energy  intake,  energy  expenditure, 
and  physical  activity.  Stamford,  Hatter,  Fell,  and  Papenek  (1986)  assessed 
changes  in  dietary  intake,  physical  activity,  and  resting  metabolic  rate  in  13 
sedentary  females  who  quit  smoking  for  a  48-day  period.  Mean  daily  dietary 
intake  increased  by  227  kilocalories  and  explained  69X  of  the  variance  in  changes 
in  veight.  For  the  13  subjects  an  average  gain  of  2.2  kg  vas  observed  in  48 
days.  It  vas  reported  that  961^  of  the  veight  gained  vas  in  the  form  of  fat. 
Constituents  of  the  diet  did  not  change  (e.g.,  protein,  fats,  carbohydrates)  even 
though  subjects  reported  a  perceived  Increase  in  the  consumption  of  sweets.  The 
mean  dally  consumption  of  alcohol  during  the  baseline  period  vas  62  kcal  and 
during  cessation  it  was  55  kcals.  No  changes  in  physical  activity  or  resting 
metabolic  rate  were  observed. 

Hall,  HcGee,  Tunstall,  Duffy,  and  Benovitz  (1989)  investigated  the  changes 
in  food  intake  and  physical  activity  in  95  subjects  who  enrolled  in  a  stop¬ 
smoking  program.  At  12  weeks,  men  had  gained  an  average  of  5.09  lb  and  women 
had  gained  an  average  of  5.81  lb.  Both  sugar  and  fat  increases  vere  reported  for 
the  subjects  that  gained  the  most  veight.  Dallosso  and  James  (1984)  assessed 
whether  the  food  Intake  and  resting  metabolic  rate  (RHR)  of  a  group  of  smokers 
(n»10)  changed  when  they  gave  up  smoking.  At  the  end  of  six  weeks  all  subjects 
gained  a  significant  amount  of  veight  (1.36  kg).  Lastly,  Rodin  (1987)  evaluated 
changes  in  dietary  intake  and  physical  activity  in  24  subjects  who  quit  smoking 
and  18  smokers  vho  failed  in  their  attempts  to  quit  smoking.  Of  the  subjects  who 
successfully  stopped  smoking,  14  gained  veight  and  10  stayed  the  same  or 
decreased  over  the  course  of  the  experiment.  Those  subjects  vho  stopped  smoking 
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and  gained  weight  increased  the  percentage  of  calories  taken  as  sugar  in  their 
diet. 

In  addition  to  the  mixed  findings  surrounding  the  role  of  diet  and  exercise 
on  body  weight  after  the  cessation  of  smoking,  the  literature  also  reflects 
inconclusive  findings  on  the  factors  that  sustain  body  weight  differences  between 
smokers  and  nonsmokers.  For  example,  investigations  of  the  body-weight 
differences  between  smokers  and  nonsmokers  indicate  that  the  total  dietary 
intakes  of  smokers  are  either  the  same  as  (Jacobs  and  Gottenborg,  1981;  Fehily, 
Phillips,  and  Yarnell,  1984;  Fisher  and  Gordon,  1985;  Kannas,  1981;  Matsuya, 
1982)  or  higher  than  nonsmokers  (Picone,  Allen,  Schramm,  and  Olsen,  1982; 
Stamford,  Matter,  Fell,  3ady,  and  Cresanta,  1984a;  Stamford,  Matter,  Fell, 
Papenek,  and  Cresanta,  1984b;  Albanes,  Jones,  Micozzi,  and  Mattson,  1987).  Of 
the  studies  assessing  the  effects  of  smoking  on  exercise,  Conway  and  Cronan 
(1990)  reported  that  never  smokers  and  former  smokers  engaged  in  significantly 
more  exercise  sessions  and  expended  more  exercise  kilocalories  per  week  than  did 
current  smokers.  One  study  reported  similar  findings  (Kannas,  1981)  and  others 
reported  that  smokers'  levels  of  physical  activity  were  the  same  as  nonsmokers 
(Stamford,  Matter,  Fell,  and  Papanek,  1984b;  Gyntelberg  and  Meyer,  1974;  Stephens 
and  Pederson,  1983). 

Vhlle  it  appears  that  there  are  body  weight  differences  between  smokers  and 
nonsmokers,  a  number  of  issues  remain  unclear.  For  example,  very  few  studies 
have  examined  differences  in  specific  measures  of  body  composition  (e.g.,  percent 
body  fat,  lean  body  mass)  between  smokers,  former  smokers,  and  current  smokers. 
In  addition,  the  weight  of  former  smokers  are  frequently  compared  to  the  weight 
of  current  smokers  who  smoke  various  amounts  of  cigarettes  a  day.  As  mentioned 
above,  several  studies  have  found  that  a  curvilinear  relationship  exists  between 
smoking  status  and  weight.  Simply  comparing  former  smokers  with  current  smokers 
without  taking  into  account  amount  smoked  by  current  smokers,  may  blur  a  more 
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complex  relationship.  Klesges,  Eck,  Isbell,  Fulliton,  and  Hanson  (1990b) 
reported  that  smokers  have  a  lover  estimated  body  fat  than  nonsmokers.  However, 
former  smokers  and  differences  in  the  amount  smoked  by  current  smokers  were  not 
considered  in  this  investigation.  Other  studies  that  have  investigated  body 
composition  differences  have  reported  increases  in  body  fat  or  Increases  in  body 
mass  that  have  resulted  from  short-term  cessation  (Stamford  et  al.,  1986; 
Tuomilehto,  Jalkanen,  Salonen,  &  Nissinen,  1985).  The  vast  majority  of  studies 
of  the  effects  of  smoking  on  body  weight  report  differences  as  pounds  gained  or 
pounds  lost  as  a  result  of  cessation  (Klesges,  Meyers,  Klesges,  &  LaVasque, 
1989). 

Reports  regarding  the  role  of  dietary  intake  in  postcessation  weight  gain 
are  also  mixed.  Stamford  et  al.  (1986)  reported  strong  support  for  the  role  of 
dietary  intake,  Rodin  (1987)  reported  no  changes  in  total  dietary  intake,  Hall 
et  al.  (1989)  found  mixed  support,  and  most  recently,  Klesges,  Eck,  Clark, 
Meyers,  and  Hanson  (1990a)  found  that  only  females  increased  both  their 
polyunsaturated  and  monounsaturated  fat  intake  and  decreased  their  fiber  intake 
after  short-term  (3  weeks)  cessation. 

Lastly,  very  few  studies  have  examined  the  role  of  physical  activity  in  post 
cessation  weight  gain  and  those  that  have  (Stamford  et  al.,  1986;  Rodin,  1987; 
Hall  et  al.,  1989;  Klesges  et  al.,  1990b)  have  failed  to  find  a  relationship 
between  smoking  cessation  and  physical  activity.  Yet,  as  Klesges  et  al.  (1990b) 
point  out  regarding  the  assessment  of  smoking  cessation  effects  on  body  weight, 
physical  activity  must  be  Included  to  fully  investigate  the  energy  balance 
equation. 

Although  the  data  examined  in  the  present  report  represent  only  a  cross- 
sectional  view  of  the  relationships  between  smoking  status  and  factors  related 
to  body  composition,  a  comprehensive  set  of  variables  was  examined:  exercise 
energy  expenditure,  eating  patterns,  food  choices,  alcohol  and  caffeine  intake. 


as  veil  as  various  body  composition  parameters.  Furthermorei  when  defining 
smoking  status,  recency  of  smoking  cessation  for  former  smokers  and  quantity  of 
cigarettes  smoked  for  current  smokers  were  considered.  The  overall  objective  of 
the  study  vas  to  assess  similarities  and  differences  across  five  smoking  status 
groups  (never  smokers,  long-term  and  short-term  quitters,  light/moderate  and 
heavy  smokers)  in  the  outcome  variables  of  body  composition  (body  weight,  percent 
body  fat,  body  mass  index,  lean  body  mass,  and  percent  deviation  from  ideal 
weight),  energy  expenditure  (exercise  kilocalories),  dietary  practices  (eating 
patterns  and  food  choices),  and  alcohol/caffeine  consumption. 

Method 

Participants 

Participants  were  a  group  of  1,820  men  who  volunteered  to  participate  in  a 
Navywide  evaluation  of  physical  fitness  and  health-related  life-style  behaviors. 
These  men  had  been  randomly  selected  during  either  1987  or  1988  from  the  pool  of 
active  duty  Navy  personnel  (see  Conway,  Trent,  &  Conway,  1989).  Although  women 
also  had  been  included  in  the  Conway  et  al.,  (1989)  study,  only  about  12X  of  the 
total  sample  were  female — as  is  characteristic  of  the  Navy  at  large.  Thus,  women 
were  not  examined  in  this  report  because  of  the  insufficient  subgroup  sizes  for 
women  when  subdivided  according  to  smoking  status. 

The  average  age  of  participants  was  29.6  years  (SD  »  7.3)  with  a  range  from 
17-54  years  of  age.  Race/ethnic  group  composition  included  77Z  Whites,  12X 
Blacks,  Hispanics,  53!  Filipinos,  and  2X  of  other  race/ethnic  origin.  Only  831 
of  participants  reported  that  they  were  not  high  school  graduates,  and  43Z 
reported  having  at  least  some  college  education. 

Measures 

Participants  completed  a  "life-style"  questionnaire  containing  a  broad  range 
of  health-  and  fitness-related  questions  regarding  attitudes  and  behaviors  as 
well  as  demographic  items.  The  smoking  status,  exercise  behavior,  eating 
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patterns,  dietary  composition,  and  alcohol/caffeine  measures  described  belov  vere 
all  derived  from  answers  to  the  life-style  questionnaire. 

The  body  composition  measures  were  derived  from  information  collected  as 
part  of  procedures  required  for  the  Navy's  biannual  Physical  Readiness  Test  (PRT) 
under  the  Chief  of  Naval  Operations  Instruction  OPNAVINST  6110. 1C.  As  part  of 
these  procedures,  several  measures  for  assessing  body  composition  were  taken  on 
each  Navy  member  so  that  the  percentage  of  body  weight  attributable  to  fat  could 
be  estimated  (Hodgdon  &  Beckett,  1984a, b).  These  measures  included  height, 
weight,  and  several  body  circumferences  (see  below).  The  PRT  data  were  collected 
by  command  fitness  coordinators,  stationed  at  participants'  commands,  who 
forwarded  the  data  to  the  Naval  Health  Research  Center  in  accordance  with  the 
requirements  of  this  study. 

Smoking  Status 

Subjects  had  to  meet  a  number  of  criteria  based  on  several  questionnaire 
items  to  be  classified  either  as  a  never  smoker,  former  smoker,  or  current 
smoker.  For  example,  subjects  were  asked  whether  or  not  they  had  smoked  at  least 
100  cigarettes  in  their  entire  life,  if  they  smoked  now,  whether  they  would 
classify  themselves  as  a  nonsmoker,  light,  moderate  or  heavy  smoker,  the  recency 
of  having  had  their  last  cigarette,  and  the  number  of  cigarettes  typically  smoked 
per  day  during  the  last  30  days.  Using  responses  to  these  questions,  subjects 
were  classified  as  being  a  never  smoker,  short-  or  long-term  former  smoker,  or 
light/moderate  or  heavy  smoker.  Never  smokers  had  to  report  that  they  had  smoked 
less  than  100  cigarettes  in  their  entire  life,  did  not  smoke  now,  that  they 
considered  themselves  nonsmokers,  had  never  smoked  cigarettes  in  response  to  the 
question  about  the  most  recent  time  they  had  had  a  cigarette,  and  that  they  did 
not  smoke  any  cigarettes  during  the  last  30  days.  Former  smokers  vere 
dichotomized  as  being  long-term  quitters  (three  or  more  years  ago)  or  as  short¬ 
term  quitters  (two  years  or  less  ago).  Long-term  former  smokers  had  to  have 
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reported  smoking  at  least  100  cigarettes  in  their  entire  life,  that  they  did  not 
smoke  cigarettes  nov,  that  they  considered  themselves  nonsmokers,  and  that  the 
most  recent  time  they  had  smoked  a  cigarette  was  three  years  or  more  ago.  Short¬ 
term  former  smokers  had  to  have  given  the  same  responses  as  long-term  quitters 
except  that  the  most  recent  time  they  had  reported  smoking  a  cigarette  was  two 
years  or  less  ago,  but  not  "today."  Current  smokers  were  dichotomized  based  on 
the  amount  of  cigarettes  they  usually  smoked  on  a  typical  day  during  the  last  30 
days.  Individuals  who  reported  smoking  20  or  fewer  cigarettes  per  day  were 
classified  as  light/moderate  smokers  and  those  who  reported  smoking  21  or  more 
cigarettes  per  day  were  classified  as  heavy  smokers. 

Body  Composition 

Percent  Body  Fat.  Percent  body  fat  for  males  and  females  was  estimated  from 
height,  measured  without  shoes,  and  several  body  circumferences  using  equations 
developed  by  Hodgdon  and  Beckett  (198Aa,b).  The  Navy  uses  these  equations  to 
estimate  percent  body  fat  as  part  of  the  medical  screening  procedures  required 
prior  to  each  service  member  taking  the  biannual  Physical  Readiness  Test  (PRT), 
which  assesses  several  components  of  physical  fitness  (OPNAVINST  6110. 1C).  Two 
body  circumferences  were  obtained  for  males:  (1)  neck  circumference,  measured 
around  the  neck  with  the  tape  passing  just  below  the  larynx,  and  (2)  abdominal 
circumference,  measured  around  the  abdomen  at  the  level  of  the  umbilicus.  In 
women,  three  body  circumferences  were  taken:  (1)  neck  circumference,  measured 
the  same  as  for  men,  (2)  natural  waist  circumference,  measured  at  the  point  of 
minimal  abdominal  circumference,  and  (3)  hip  circumference,  measured  with  the 
tape  passing  over  the  greatest  protrusion  of  the  gluteal  muscles. 

Lean  Body  Mass.  Lean  body  mass  was  computed  from  an  individual's  percent 
body  fat  and  total  body  weight  in  pounds  using  the  following  equation; 

Lean  Mass  =  [1.0  -  (X  Body  Fat/100)]  x  Weight.  This  computation  provides  a 
measure  of  a  person's  total  lean  body  weight  (i.e.,  total  weight  minus  fat 
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veight),  and  is  an  Indirect  indicator  of  overall  body  strength  ett  & 
Hodgdon,  1987). 

Body  Mass  Index.  The  body  mass  index  was  calculated  after  conva.tlT)_,  wei,'yht 
(W)  and  height  (H)  to  metric  units  (kilograms  and  meters).  The  hoiy  Ma''^  Index 
(or  Quetelst's  Index)  was  computed  as  W/H^. 

Percent  Deviation  from  Ideal  Weight.  The  difference  belrcer-  tliC  ruK  diet's 
weight  and  ideal  weight  was  calculated  for  a  person  of  medium  frami:  ,  a  given 
height  (Metropolitan  Life  Foundation,  1983).  The  Metropolitan  Li, a  '.eight  and 
Velght  Tables  range  from  158  cm  to  193  cm  for  men,  and  from  1A8  cm  to  183  cm  for 
women.  Therefore,  this  measure  was  calculated  only  for  participants  within  these 
height  ranges.  Percent  deviation  from  ideal  weight  was  then  defined  as: 

X  Ideal  Weight  «  I(W  -  Ideal  V)  /  Ideal  W]  x  100. 

Exercise 

Self-reported  exercise  activities  also  taken  from  the  survey  Included 
reports  on  nine  common  exercise  activities:  running,  continuous  walking, 
swimming,  bicycling,  playing  racket  sports,  aerobic  dancing/exercising,  weight 
lifting,  performing  calisthenics,  and  playing  basketball.  Two  components  for 
each  of  these  activities  were  assessed:  (a)  frequency  (i.e.,  times  per  week 
engaged  in  an  exercise)  and  (b)  duration  (i.e.,  time  spent  exercising  during  a 
workout  period).  The  frequency  and  duration  measures  for  each  of  the  nine 
exercise  activities  were  also  used  to  estimate  the  number  of  kilocalories 
expended  per  week  in  exercise  activities.  The  tables  of  HcArdle,  Katch,  and 
Katch  (1986)  were  used  to  calculate  kilocalories  expended  weekly  on  each  of  the 
exercise  activities.  Total  number  of  exercise  kilocalories  expended  per  week  was 
computed  by  summing  the  kilocalories  expended  across  each  of  the  nine  exercise 
activities. 
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Dietary  Patterns 


Six  items  concerning  eating  patterns  (e.g.,  frequency  of  eating  breakfast, 
lunch,  dinner,  snacks,  overeating,  and  fasting)  vere  included  (see  items  1 
through  6  under  "Eating  Patterns"  in  Appendix  A).  Response  options  vere  on  a  5- 
point  scale  from  "never  this  week"  (coded  0),  "1  or  2  times  this  week"  [coded  1], 
"3  or  4  times  this  week"  (coded  2J,  "5  or  6  times  this  week"  (coded  3],  to  "every 
day  this  week"  [coded  4], 

Dietary  Coaposition 

Fifteen  items  concerning  food  choices  and  frequency  of  consuming  different 
types  of  food  were  Included  (see  items  1  through  15  under  "Dietary  Composition" 
in  Appendix  A).  Response  options  were  on  a  7-point  scale  from  "never  this  week" 
[coded  0],  "1  or  2  times  this  week"  [coded  1],  "3  or  4  times  this  week"  [coded 
2J,  "5  or  6  times  this  week"  (coded  3],  "once  every  day  this  week"  [coded  4], 
"twice  every  day  this  week"  [coded  5],  to  "3  or  more  times  every  day  this  week" 
[coded  6]. 

Alcohol  and  Caffeine  Consumption 

Two  items  vere  used  to  calculated  weekly  alcohol  consumption.  The  number 
of  days  during  the  last  seven  days  in  which  the  participant  reported  drinking  any 
alcoholic  beverage  was  multiplied  by  the  number  of  drinks  typically  consumed  on 
those  days.  Dally  caffeine  consumption  was  indicated  by  three  Individual  items 
which  asked  about  the  average  number  of  cups  or  glasses  of  caffeinated  coffee, 
caffelnated  cola  or  carbonated  drinks,  and  caffeinated  tea  consumed  per  day. 
Statistical  Analysis  Procedures 

One-way  analysis  of  variance  was  used  to  test  for  differences  among  never 
smokers,  short-  and  long-term  quitters,  and  light/moderate  and  heavy  smokers  on 
the  outcome  variables  of  body  composition,  physical  activity,  dietary  patterns, 
dietary  composition,  and  alcohol/caffeine  consumption.  Post-hoc  analyses  vere 
performed  using  the  modified  least  squares  procedure  (SPSSX,  1988).  Only  group 
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differences  significant  at  the  p  <  .05  level  are  reported  unless  otherwise 
indicated. 

Prior  to  conducting  the  one-way  analyses  of  variance  and  post  hoc 
comparisons,  the  outcome  variables  were  adjusted  for  age.  Each  outcome  measure 
was  regressed  on  age  and  the  resulting  residual  saved;  the  outcome  variable  mean 
was  then  added  to  each  residual  to  obtain  the  age-adjusted  scores  used  in  further 
analyses.  This  adjustment  was  made  to  avoid  any  possible  confounding  of  results 
due  to  correlations  between  age  and  smoking  status,  body  composition,  dietary 
patterns  and  intake,  or  substance  consumption.  Complete  descriptive  statistics 
for  all  age-adjusted  outcome  variables  are  provided  by  smoking  status  groups  in 
Appendix  B. 

RESULTS 

Body  Composition 

Age-adjusted  means  for  the  body  composition  variables  for  all  groups  can  be 
seen  in  Table  1.  Of  the  six  body  composition  variables  only  lean  body  mass 
produced  a  significant  overall  F-value  (p<.05).  Small  trends  in  the  means 
Indicated  that  smokers  tended  to  have  the  lowest  weight  (p  «.054),  lean  body  mass 
(p  =1.033),  and  body  mass  index  (p  =.077);  however,  post-hoc  analyses  Indicated 
that  no  group  differences  (not  even  for  lean  body  mass)  were  significant  at 
p<.05. 

Exercise 

Also  indicated  on  Table  1,  results  of  the  analysis  of  caloric  expenditure 
revealed  a  "dose-response"  relationship  with  the  heaviest  smokers  exercising  the 
least  and  the  never  smokers  exercising  the  most.  Post  hoc  analysis  revealed  that 
heavy  smokers  exercised  less  than  all  other  groups,  that  moderate  smokers 
exercised  less  than  long-term  quitters  and  never  smokers,  and  that  short-term 
quitters  exercised  less  than  never  smokers. 
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Eating  Patterns 


Inspection  of  Table  2  reveals  that  smokers  ate  breakfast  less  often  than  any 
other  group.  Heavy  smokers  ate  lunch  less  often  than  never  smokers  and  long-term 
quitters,  and  heavy  smokers  also  ate  dinner  less  often  than  never  smokers. 
Lastly,  there  was  an  overall  group  effect  for  fasting  with  higher  means  for  heavy 
and  light/moderate  smokers,  although  post  hoc  analyses  did  not  indicate  any 
significant  group  differences  at  p<.05. 

Dietary  Composition 

With  respect  to  dietary  composition,  it  can  be  seen  in  Table  3  that  smokers 
added  salt  to  food  more  often  than  any  other  group,  and  heavy  smokers  added  salt 
more  often  than  light/moderate  smokers.  Heavy  smokers  also  tended  to  eat  more 
high  fat  meat,  and  eat  lean  meat,  leafy  vegetables,  fruit,  and  fiber  less  often 
than  all  other  groups.  Heavy  smokers  also  ate  fish  less  often  than  never 
smokers,  and  ate  fried  foods  more  often  than  long-term  quitters.  Light/moderate 
smokers  ate  fruit  less  often  than  long-term  quitters  and  never  smokers,  and  ate 
fiber  less  often  than  long-term  quitters.  Smokers  in  general  ate  low-fat  dairy 
products  less  often  and  ate  butter  more  often  than  never  smokers  and  long-term 
quitters.  Short-term  quitters  ate  high-fat  dairy  products  less  often  than 
smokers  and  never  smokers.  Never  smokers  in  general  ate  refined  sugar  products 
more  often  than  other  groups,  and  post  hoc  analyses  revealed  a  significant 
difference  between  never  smokers  and  light/moderate  smokers. 

Alcohol  and  Caffeine  Consumption 

As  indicated  in  Table  4,  smokers  in  general  consumed  markedly  more  alcohol 
as  well  as  more  caffeine  than  other  groups.  Heavy  smokers  also  drank  more 
caffelnated  cola  and  carbonated  drinks  than  any  of  the  nonsmoking  groups. 
Finally,  heavy  smokers  drank  significantly  more  tea  than  never  smokers. 
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Table  4.  ANOVA  results  and  age-adjusted  group  Beans  for  alcohol/cafteine  consuBption  by  saoking  status 


Discussion 


The  results  of  this  investigation  are  fairly  consistent  with  the  findings 
of  previous  studies  with  respect  to  a  trend  for  smokers  to  weigh  less  than 
nonsmokers.  Also  consistent  with  the  literature  on  smoking  and  body  weight  was 
our  finding  that  there  is  a  curvilinear  relationship  between  smoking  status  and 
weight,  with  those  smoking  1-20  clgarettes/day  being  thinner  and  those  smoking 
more  than  21  clgarettes/day  being  heavier.  Trends  in  our  data  indicated  that  the 
heavy  smokers  in  this  study  had  a  body  fat  percentage  that  was  higher  than  all 
other  groups  except  former  smokers.  This  was  not  surprising  in  light  of 
significant  findings  indicating  that  heavy  smokers  ate  foods  high  in  fat  more 
often,  exercised  less  often,  and  consumed  alcohol  more  often  than  any  other 
group.  Consistent  with  Jacobs  and  Gottenborg  (1981),  trends  in  our  data  also 
indicate  that  long-term  quitters  in  general  were  heavier  than  those  who  never 
smoked . 

Similar  to  other  studies  (Conway  &  Cronan,  1990;  Klesges  et  al.,  1990b) 
smokers  in  this  study  exercised  less  than  nonsmokers.  Particularly  striking, 
however,  was  the  finding  that  heavy  smokers  exercised  almost  700  kcals  less  than 
even  light/moderate  smokers.  The  adverse  effects  of  heavy  smoking  on  a  person's 
physical  condition  may  make  regular  exercise  more  difficult  to  maintain. 
Light/moderate  smokers  were  more  similar  to  short-term  quitters  in  kcals  expended 
through  exercise  and  long-term  quitters  were  more  like  never  saokers.  These 
differences  between  light/moderate  smokers  and  heavy  smokers  as  well  as 
differences  between  long-term  and  short-term  quitters  lends  support  for  the 
importance  of  making  finer  distinctions  among  smokers  and  among  quitters. 

Of  Interest  is  the  finding  that  long-term  quitters  were  siallar  to  never 
smokers  and  short-term  quitters  were  more  similar  to  light/moderate  smokers  in 
eating  patterns  (breakfast,  lunch,  dinner),  consumption  of  low  fat  foods  (lean 
meats,  fish,  low  fat  dairy,  and  fruit),  and  salt  consumption.  Healthier  dietary 
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behavior  among  long-term  quitters  as  compared  to  short-term  quitters  may  reflect 
the  tendency  for  long-term  quitters  to  perceive  themselves  as  nonsmokers  and  to 
adopt  other  healthier  behaviors.  The  1987  National  Health  Interview  Survey 
reflected  a  similar  finding  in  that  former  smokers  were  the  most  likely  to  report 
that  they  have  changed  their  diet  for  the  sake  of  their  health.  In  addition, 
Orleans,  Shipley,  Wilbur,  et  al.  (1983)  found  evidence  of  significant 
Improvements  in  overall  nutritional  practices  for  former  smokers.  However,  these 
studies  did  not  distinguish  between  short-  and  long-term  quitters,  which  our  data 
suggests  may  be  Important  for  the  better  understanding  of  patterns  of  changes 
following  cessation  of  smoking. 

Contrary  to  other  studies,  our  quitters  did  not  consume  significantly  more 
sugar  than  other  groups  (Rodin,  1987).  In  fact,  quitters  tended  to  resemble 
never  smokers  In  sugar  consumption.  Smokers,  specifically  light/moderate 
smokers,  consumed  the  least  amount  of  sugar.  Consistent  with  previous  studies 
(Fisher  and  Gordon,  1985;  Gordon,  and  Kannel,  1983)  drinking  and  smoking  habits 
were  positively  associated.  In  fact,  heavy  smokers  drank  about  twice  as  much 
alcohol  and  coffee  as  never  smokers  and  former  smokers. 

Despite  the  strengths  of  this  study  (e.g.,  large  sample  size,  multiple 
measures  of  body  composition,  thorough  exercise  and  dietary  intake  data,  and 
simultaneous  measurement  of  these  variables),  discussion  of  possible  limitations 
is  in  order.  First,  it  must  be  acknowledged  that  there  are  some  restrictions  cf 
range  in  our  data  by  virtue  of  the  fact  that  this  sample  consists  of  relatively 
young  men,  of  whom  90X  are  between  the  ages  of  18-40,  who  are  employed, 
relatively  healthy  (i.e.,  no  known  disabilities  or  serious  Illnesses),  who  are 
required  to  meet  at  least  minimally  acceptable  physical  fitness  standards,  and 
who  are  not  morbidly  obese.  The  Navy's  weight  and  physical  fitness  standards 
screen  out  extremely  sedentary,  "physically  unfit"  men  as  well  as  men  who 
chronically  exceed  Z6Z  body  fat.  Consequently,  the  men  in  this  sample  are  a 
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slightly  leaner  group  of  individuals  than  typical  American  men.  About  Z3Z  of 
these  Navy  men,  compared  to  over  25X  of  American  males,  are  20X  above  their  ideal 
weight  (USDHHS,  1987).  Navy  restrictions  prevent  either  extremely  thin  or 
extremely  overweight  individuals  from  entering  the  service  and  may  partially 
explain  why  there  were  not  stronger  differences  across  groups  on  the  body 
composition  variables. 

A  second  weakness  is  that  the  sample  is  comprised  only  of  men.  There  are 
a  number  of  differences  between  men  and  women  on  exercise  (LaPorte,  Nontoye,  & 
Caspersen,  1985),  dietary  practices  (Beaton,  Milner,  Corey,  et  al.,  1979),  and 
other  factors  associated  with  the  cessation  of  smoking  (e.g.,  women  smokers  are 
generally  thinner  than  men  smokers,  and  women  tend  to  gain  more  weight  than  men 
after  cessation)  (Klesges  et  al.,  1990a).  Future  studies  should  attempt  to 
determine  the  possible  sex  differences  in  factors  influencing  energy  balance 
(e.g.,  diet,  exercise,  and  metabolic  rate)  of  smokers  and  nonsmokers. 

Lastly,  even  though  the  data  examined  here  are  cross-sectional,  we  feel  that 
the  finer  distinctions  that  this  study  presents  between  smokers  and  quitters  may 
help  researchers  better  understand  the  processes  underlying  the  impact  of  smoking 
and  changes  in  smoking  status  on  body  composition  and  perhaps  the  development  of 
disease.  The  distinctions  employed  here  might  well  be  used  in  future  prospective 
studies  to  determine  if  factors  such  as  smoking,  exercise,  and  diet  have  simple 
additive  effects  on  health  or  whether  they  interact  to  have  a  synergistic  impact. 
For  example,  are  heavy  smokers  who  are  overweight,  have  unhealthy  dietary 
patterns,  consume  large  amounts  of  alcohol  and  caffeine,  and  are  sedentary  at 
substantially  greater  risk  of  developing  disease  due  to  these  factors  compared 
to  nonsmokers?  If  so,  would  making  improvements  in  diet  and  exercise,  for 
example,  compensate  for  some  of  the  adverse  effects  of  smoking?  These  questions 
and  others  may  be  best  answered  through  prospective  studies  that  Incorporate  all 
of  the  factors  examined  here. 
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APPENDIX  A 


EATING  PATTERNS  (Scale:  Never  this  week;  1  or  2  times  this  week;  3  or  4 

times  this  week;  5  or  6  times  this  week;  every  day 
this  week. 

1.  Eat  breakfast 

2.  Eat  lunch 

3.  Eat  dinner 

4.  Eat  snacks  between  meals 

5.  Overeat 

6.  Past  (not  eat)  an  entire  day 

DIETARY  COMPOSITION  (Scale:  Never  this  week;  1  or  2  times  this  week;  3  or  4 

times  this  week;  5  or  6  times  this  week;  twice 
every  day  this  week;  3  or  more  every  day  this  week. 

During  the  last  7  days,  how  often  did  you  ...? 

1.  add  salt  to  your  food  at  the  table 

2.  eat  high-fat  meat  (e.g.,  hamburger,  hot  dogs,  steak,  bacon,  bologna, 
sausage) 

3.  eat  lean  meats  (e.g.,  chicken  or  turkey  without  the  skin,  veal) 

4.  eat  fish  (e.g.,  fresh  ocean  or  lake  fish,  canned  tuna,  salmon) 

5.  eat  high-fat  dairy  products  (e.g.,  whole  milk,  cream,  cheeses,  ice  cream) 

6.  eat  low-fat  dairy  products  (e.g.,  low-fat  milk  or  cottage  cheese,  yogurt) 

7.  eat  (or  cook  with)  butter,  lard,  or  saturated  fats  (e.g.,  fat  on  meat) 

8.  eat  polyunsaturated  fats  or  oils  (e.g.,  soft  margarines,  vegetable  oils, 
nuts) 

9.  eat  fried  foods  (e.g.,  french  fries,  fried  chicken,  fried  eggs) 

10.  eat  eggs  or  egg  dishes  (e.g.,  quiche,  omelettes,  egg  salad) 

11.  eat  refined  sugar  products  (e.g.,  cakes,  pies,  cookies,  candy) 

12.  eat  "leafy"  vegetables  (e.g.,  broccoli,  cauliflower,  cabbage,  greens) 

13.  eat  "starchy"  vegetables  (e.g.,  beans,  peas,  corn,  potatoes) 

14.  eat  fruits  (e.g.,  apples,  oranges,  dried  fruits,  raisins,  melons,  bananas) 

15.  eat  high-fiber  grains  (e.g.,  whole  wheat  breaas,  oatmeal,  bran  cereals) 
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Descriptive  statistics  for  outcome  variables  by  smoking  status 
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